Therapeutic effects of postischemic treatment with hypotensive doses of an angiotensin II receptor blocker on transient focal cerebral ischemia.
Neurovascular protection against cerebral ischemia is not consistently observed with a postischemia hypotensive dose of candesartan. The aim of this study was to determine the levels of brain angiotensin II after reperfusion and the efficacy and therapeutic time window of postischemic treatments with hypotensive doses of candesartan for the treatment of cerebral ischemia. Occlusions of the right middle cerebral artery (60 min) followed by reperfusion were performed using the thread method under halothane anesthesia in Sprague-Dawley (SD) rats. Protein levels of brain angiotensin II and mRNA levels of renin-angiotensin system components were evaluated following reperfusion (n=184 in total). Low-dose or high-dose treatments with candesartan cilexetil (1 or 10 mg/kg per day, respectively) were administered orally immediately following reperfusion once daily for 4 or 7 days (n = 119 in total). An additional group was treated with low-dose candesartan cilexetil after a 12-h delay based on the brain angiotensin II levels (n = 14). Levels of brain angiotensin II transiently increased 4-12 h after reperfusion, which followed an increase in angiotensinogen mRNA. Candesartan cilexetil treatments significantly reduced blood pressure (BP) in rats administered the high dose and moderately in rats receiving the low dose. A low dose of candesartan cilexetil reduced the infarct size, cerebral edema, and neurological deficits, whereas the high-dose treatments showed limited reductions. Furthermore, oxidative stress following reperfusion was reduced with the low-dose treatments. The therapeutic time window was open for at least 12 h after reperfusion when brain angiotensin II levels had peaked. Postischemic treatments using low hypotensive doses of candesartan cilexetil provided protection against cerebral ischemic injury and may have a clinically relevant therapeutic time window.